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Claims 

1. A powder rubber composition characterized by the fact that, as a composition by blending 
5-50 parts by weight of an adhesive solution with respect to 100 parts by weight of powder rubber, said 
adhesive solution is a solution by the dissolution of a mixture by blending 100-250 parts by weight a 
multifunctional isocyanate with respect to 100 parts by weight a liquid diene type rubber having 
a hydroxyl group terminal end in an inert solvent. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to a powder rubber composition excellent in adhesiveness and storage 
stability that is useful as a raw material for the manufacture of a rubber block molded body. 

[0002] 
Prior art 

Conventionally, in golf field walking paths, roads or other pavements, those using rubber-block 
molded bodies by molding into a tile form are available. These rubber-block molded bodies have been 
manufactured by charging a powder rubber composition into a mold, molding, heating and curing. As 
the powder rubber composition mentioned above, a material obtained by adding a polyol into a powder 
rubber by crushing the tread rubber of scrap tires, mixing and kneading, and then further adding 
polyisocyanate, mixing and kneading, or a material obtained by adding polybutadiene having a hydroxyl 
group terminal end as a polyol, mixing and kneading, and then adding polyisocyanate, mixing and 
kneading, or the like has been known. 
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[0003] 

However, the operability is poor for the powder rubber composition described above since mixing 
and kneading are carried out by dividing the adhesive component and the curing agent in the powder 
rubber into two stages. Furthermore, since there is a limit in the storage stability, there has been a 
disadvantage in which curing is difficult if it is allowed to stand. For this reason, it has been impossible 
to prepare a large amount of a powder rubber composition once and mold the product at a good 
productivity. Furthermore, if powder rubber is contaminated even slightly with a mold releasing agent, 
an oil or the like, adhesiveness is decreased and a product excellent in mechanical strength cannot be 
obtained. Thus, washing or another pretreatment is required. There has been a problem in which the type 
of the usable powder rubber is restricted. 

[0004] 

Problems to be solved by the invention 

The objective of the present invention is to provide a powder rubber composition for which the 
mixing and kneading of the powder rubber and the adhesive are simple, the operability is excellent and, 
at the same time, storage stability is excellent. Furthermore, even with the omission of washing or 
another pretreatment, or regardless of the type of the powder rubber, an excellent adhesion force can be 
obtained. 
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[0005] 

Means to solve the problems 

Such an objective of the present invention can be achieved with a powder rubber composition 
characterized by the fact that, composed by blending 5-50 parts by weight of an adhesive solution with 
respect to 100 parts by weight of powder rubber, said adhesive solution is a solution by the dissolution 
of a mixture blending 100-250 parts by weight a multifunctional isocyanate with respect to 100 parts by 
weight a liquid diene type rubber having a hydroxyl group terminal end in an inert solvent. 

[0006] 

As the inert solvent for use in the adhesive solution in the present invention refers to one having no 
reactivity with respect to the liquid diene type rubber having a hydroxyl group terminal end (to be 
simply called liquid diene type rubber hereafter) and the multifunctional isocyanate. By the dissolution 
of the liquid diene type rubber and the multifunctional isocyanate in this inert solvent to yield an 
adhesive solution, by simply blending this in the powder rubber as such, a powder rubber composition 
can be obtained easily. Furthermore, for the inert solvent, even if the rubber powder is contaminated 
slightly by the mold releasing agent or the oil, it can be removed, and this can be used. 

[0007] 

As the powder rubber that can be used in the present invention, the material by crushing of 
vulcanized rubber can be used. For example, the material by crushing of the tread rubber of scrap tires 
can be exemplified as a typical material. It is desirable that this powder rubber has an average particle 
diameter of 8-30 mesh. As the liquid diene type rubber of the adhesive component, polybutadiene, 
styrene-butadiene copolymer rubber, polyisoprene, styrene-isoprene copolymer rubber, polypentadiene, 
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acrylonitrile-butadiene copolymer rubber, polychloroprene, isobutylen-isoprene copolymer rubber, a 
copolymer of butadiene and a methacrylate of a higher alcohol with 2-15 carbon atoms and with a 
molecular weight of 500-50,000, and so on can be mentioned. 

[0008] 

As multifunctional isocyanate as the curing agent of the liquid diene type rubber, having the number 
of functional groups of 2 or more, diphenyl methane diisocyanate (MDI), raw MDI, carbodiimide 
modified MDI, triphenyl methane isocyanate ("Desmodur-R", manufactured by Bayer Co.), tris 
(4-phenyl isocyanate) thiophosphate ("Desmodur-RF", manufactured by Bayer Co.), trilene 
[transliterated] diisocyanate (TDI) adduct of trimethylol propane ("Coronate L," manufactured by 
Nippon Urethane Co.), the dimer of the TDI ("Desmodur-TT", manufactured by Bayer Co.), and so on 
can be mentioned. 

[0009] 

As the inert solvent, there is no restriction as long as it is a solvent inert with respect to the liquid 
diene type rubber and the multifunctional isocyanate described above, in particular, free from reaction 
with the isocyanate group of the multifunctional isocyanate. As the examples of such an inert solvent, 
for example, benzene, toluene or other aromatic hydrocarbons, diethyl ether, dioxane, tetrahydrofuran or 
other ethers, ethyl acetate or other esters, ethyl acetate or other esters, methyl ethyl ketone (MEK), 
cyclohexane or other ketones, ethane chloride, chloroform, carbon tetrachloride or other 
chlorinated hydrocarbons and so on can be mentioned. These inert solvents can be used alone, or two or 
more the solvents having miscibility can be mixed for use. 
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[0010] 

The adhesive solution can be easily prepared by the dissolution of the liquid diene type rubber and 
the multifunctional isocyanate in the inert solvent mentioned above. In this adhesive solution, it is 
necessary to make a blended composition of 100-250 parts by weight of the multifunctional isocyanate 
per 100 parts by weight of the liquid diene type rubber for dissolution in the inert solvent. If the amount 
of the multifunctional isocyanate is less than 100 parts by weight, a sufficient adhesion force is not 
exhibited. Furthermore, if it is more than 250 parts by weight, the softness of the adhesive after curing is 
decreased, and the softness or the elasticity of the rubber block molded body of the product is decreased. 
Furthermore, it is desirable that this adhesive solution is prepared so that the concentration of the liquid 
diene type rubber and the multifunctional isocyanate as its blended components is 50-80 wt%. 
By having this concentration at more than 50 wt%, the good adhesiveness of the adhesive solution can 
be maintained. Furthermore, since the amount of the solvent is small, the operability during the molding 
of the powder rubber composition is improved. On the other hand, by having the concentration at less 
than 80 wt%, good storage stability is maintained reliably, and good affinity with respect to the powder 
rubber is rendered. It is necessary that this adhesive solution is blended at 5-50 parts by weight with 
respect to 100 parts by weight of the powder rubber. If the blending amount of the adhesive solution is 
less than 5 parts by weight, the adhesiveness between powder rubber [particles] will be insufficient, and 
the mechanical strength of the product of the rubber block molded body or the like will decrease. 
Furthermore, if it is more than 50 parts by weight, it will be difficult to adhere uniformly the adhesive 
component around the powder rubber particles, and the physical properties of the product will decrease. 



6 



[0011] 

In the powder rubber composition of the present invention, if necessary, a pigment or other coloring 
agents, an aging inhibitor or other blending agents can be added. The powder rubber composition of the 
present invention, when this is molded into the rubber block molded body, is charged into an appropriate 
mold. By heating, the solvent is evaporated, and the reaction between the liquid diene type rubber and 
the multifunctional isocyanate proceeds. At the same time as curing, the powder rubber particles can be 
bonded with each other to form a body. Furthermore, with this powder rubber composition, in addition 
to the raw material for use in molding like the rubber block molded body, it is also possible for use as 
the coating material for spraying or coating use. 

[0012] 

Application examples 

The adhesives A, B, C, D and E of the blended compositions shown in Table 1 were blended 
respectively with the powder rubber at the amount shown in Table 2 for the preparation of powder 
rubber compositions. In regard to these powder rubber compositions, the following ambient temperature 
curing characteristics and rubber properties as the measures of the storage stability were measured. The 
results shown in Table 2 were obtained. 

Ambient temperature curing characteristics: Each of the powder rubber compositions was mixed and 
kneaded at 25°C and then allowed to stand in an atmosphere at 25°C and 85 [%] RH for 1-9 h. The cured 
state was then observed, and this cured state was judged according to the following criteria. 

• Uncured: A state in which the powder rubber is maintained in a powder state. 

• Somewhat cured: A state in which the powder rubber particles are bonded with each other but can 
be loosened easily. 
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• Cured: A state in which the powder rubber particles are bonded with each other into one body so 
that they cannot be loosened. 

• Rubber properties: In accordance to the method specified in JIS K6301, a dumbbell was stamped 
out from a rubber sheet with a thickness of 1 cm subjected to heating curing at 160°C for 10 min. The 
tensile strength (kg/cm ), the elongation (%) and the specific gravity of this dumbbell were measured. 
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1) : Polybutadiene having a hydroxyl group terminal end manufactured by Idemitsu Petrochemical Co. 

2) : Raw diphenyl methane diisocyanate 

3) : Polybutadiene type polymer manufactured by Idemitsu Petrochemical Co. (isocyanate amount 5.0%, 
viscosity at 25°C being 65 centipoises) 



Key: 1 Type of the adhesive 

2 Raw MDI 
Desmodur R 

3 Ethyl acetate 
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Keys: 1 Application Example 

2 Comparative example 

3 Rubber composition 

4 Powder rubber l) 

5 Adhesive 

6 Ambient temperature curing characteristics 

7 h 

8 Uncured 
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9 Ditto 

10 Cured 

1 1 Tensile strength (kg/cm ) 
Elongation (%) 
Specific gravity 

In Table 2, the average particle diameter of the powder rubber was 8-30 meshes. 
[0015] 

From Table 2, the powder rubber compositions of Application Examples 1 to 4 having the blended 
composition of the present invention did not cure even after the elapse of 9 h and had excellent storage 
stability. In regard to the properties after curing, there was no difference in the tensile strength or the 
specific gravity either. They have good elongation. In contrast to this, for the comparative example that 
does not satisfy the blended composition of the present invention, it cured at the point in time when 9 h 
elapsed. Not only the storage stability was poor, but, also, the elongation after curing increased 
markedly. 

[0016] 

Effect of the invention 

According to the present invention, an adhesive solution by the dissolution of specific amounts of the 
liquid diene type rubber having a hydroxyl group terminal end and the multifunctional isocyanate in the 
inert solvent is used, and the powder rubber is blended in this adhesive solution. Thus, the preparation of 
the powder rubber composition is simple and convenient, and the operability is excellent. Furthermore, 



10 



it is excellent in the storage stability of the powder rubber composition. Mass production is possible, and 
the productivity can be improved. Furthermore, since the adhesive solution contains a solvent, even if 
the powder rubber is slightly contaminated with a releasing agent or oil, or regardless of the type of the 
powder rubber, strong adhesiveness can be obtained. 



11 



